
ILLUMINATION ASSEMBLY FOR D« 
AND MEDICAL APPLICATIONS 



►ENI^jj^^ 



The present application is a reissue 
application of U.S, Patent No. 5,667,291> 



FIELD OF THE INVENTION 
The invention relates gcncraUy to the field of head- ^ 
mounted iUumination devices for medical and dental use. 
and specifically to the field of smaU, lightweight, higb- 
inicnsity iUumination assemblies fcr medical and dental uk 
which are mounted on the user's head to provide coaxial 
lUummation. . lo 

DESCRIPTrON OF THE PRIOR ART 
Personnel who wcrk in medical and dental fields fre- 
quently have a need to illuminate a portion of a patient or 

worlq)xecc as they c^wate on the patient or woriqjiece. At " 
the same time, they require the fircc use of their hands. Bodi 
of these needs are met by illumination assemblies known to 
the art which arc mourned on the user's head or headgear 
and which iUuminate the patient <r wcrkpicce. An exanmle 
of suchan^araruscanbefoundinU.S.Pat.No 5341,513 ^ 
to Kldn cx aL. which describes a headband whcrcimon a 
lamp IS mounted. 

However, there are certain characteristics which arc desir- 
able m head-mounted illumination assemblies and which the 
devices of the prior art fail to cither partially or entirely " 
mclude. ' ' 

First, the iUumination beam sillied by the iUumination 
assembly should coircspood as dosely as possible to the 
user's line erf vision, ie,. the iUumination assembly should « 

muminatc the patient a-workpiece ten a point as dose to 
the user's eyes as possible (prcferaWy horn immediately 
between the eyes). Otherwise, the user's hands, aims, cr 
other objects may obsirua the Ught path and cast shadows 

i^n the patient or wortpiece and inareasc the difficulty in 35 
viewing the patient or wotkpiccc. Also, dentists and medical 
personnel often have a need to look into very holes, 
such as holes driUed into teeth, and the inteiicr of such boles 
generally cannoc be viewed without direct iUumination 
along die axis of the bole. If the iUumination source is 40 
mounted near the user's eyes ani emits a beam of iUumi- 
nation which is paraUel to and very nearly coaxial with the 
user's line of sight, the diances fw the acation of shadows 
is minimi7rxl AdditionaUy, such a mounting position 
ensures that the user wiU amomaticafly illiiminut^ j^a 45 
that the user views provided the user's head is directed 
toward that < — 



Second, the iUumination assembly should be safe and 
comfortable to wc«t Some prior an devices incinde Kght j 
sources mounted on a user's head or headgear, such as those so\ 
of US. PaL No. 3350552 to Lawrence and U-S. P^ Na I 
5341 J13 to Klein ec aL which req)ecttvdy iUustrate ian^ 
mounted to eyeglasses and a headband. These devices have 
proven to be disadvantageous in that they can aeate a gieat 

deal of heat at a point dose to the user's head, espectaUy if 35 
high-in^nsity lighlbaU» are used. These devices can there- 
fore be intensely uncomfortable to wear because they ram^f 

hot air to nse into the user's face when the US9 looks down, 
they cause perspiration finom the user's fcrefacad to drip into 
the user's eyes (and onto the patient or woifcpiece), and they 60 
can even cause bums to the user or patient when they grow 
hot enou^ Because the pnor art illuminatioa assemhlies 
which mount a light source directly to die uso^'s head are so 
uncomfcstable* many devices instead use a Hght guide to 
transmit light from a remotely-located Ught source. 6S 
Ex^xaples of such devices are illustrated in U^. PaL Na 
3^5-242 to WaUacc VS. Pat. No. 4,234,910 to Price, US, 
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Pat. Nos. 3,951.139 and 4.104.709 to Kloots. U.S. PaL No 
4.797.736 to Kloots ct aL and U.S. PaL No. 533 1J57 to 
Coolcy et aL 

Tlunt the fflumination assembly should be capable of use 
on diflfercnt parts of the user's head, and should abo be 
cajable of being adjustaWy positioned to nhiminnf^ different 
desired areas. Many of the priar an mumination assemblies 
are not very vmaiilfi because they arc pcnnanenUy mounted 
within already existing headgear, such as the illumination 
w devices of Cooiey ct aL and Price, which show eyeglasses 
With illumination el ftme m s at opposing sides of the eyeglass 
feames adjacent the support legs. These dcvaces can neither 
be used without the associated headgear nor rcposidoncd to 
illuminate diflfercnt areas of the patient cr wotkpiece. 
w Additionally, if an iUuminarion assembly is pcnnanenUy 
affixed to headgear such as eyeglasses, headbands, face 
shields, etc it is difficult to use a second type of 
headgear in conjunctioa with the first type of headgear and 
the iUumination assembly. Fot example, a face shield can 
» either scatter or cntnrely obstiua the light emitted from the 
devices of Price and Coolcy ct aL 

Fourth, since the illumination assembly may become 
contaminated with panicles from the padcnt or wcrkpiccc cr 
fluids qilasfaing therefrom, the iUuminarion assembly should 
be easy to dean. 

Fifth, the illuminadon assembly should produce an iUu- 
"^^" " ^5 ^ of high and tmiform intensity. A small bright 
spot is extremely important to most medical and dental 
3Q appUcations. such as when the intcriOT of a cavity must be 
viewed (eg., the interior of a hole drilled within a tooth). In 
that case, ftill illumination of the cavity is desired with 
minimum illumination of the surrounding area outside the 
cavity. IdcaUy, the spot size should also be variable in ordrr 
35 to allow the user to tailor the spot size to fit the area to be 
illuminated. VJS, Pat. Na 4,104.709 to Kloots describes an 
illumination device which provides a continuously variable 
spot size as does U^. PaL No. 3:285042 to Wallace. 
Sixth, the wd^t of the illmnination assembly should be 
40 small enough that the headgear does not dig into the user's 
head and so that the user is virtually unaware of its presence 
on the user's head. The prior an illumination asscmbUcs 
tend to be quite heavy due to their use of several optical 
elements {lenses, prisms, miirors, etc) and means for 
45 mounting these optical elements within the iDumination 
assembly. The several optical dements are required in order 
to produce a propcriy sized, wcU-dcfined, unifonn ^t, 
cspcciaDy in the iUmninatioa assemblies which allow for a 
VBxiable ^pot size (eg., the afcremcntioned patent to Wallace 
30 and VS. FmL No. 4,104,709 to IQoois). Because the optical 
dcmciita must gencraUy be made of heavy, high-grade 
rcfeactrve glass to decreaae their size and incxeasc their 
^tiol quality, the optical rirmmts comprise a substantial 
percentage of the illumination assembly's overall weight. 
S5 Dae to the weight of the glass, the addition of even a single 
additional optical clement tends to draniaticallyinacasc the 
wcigjit of an iflumination assembly. Additionally, while the 
an is beginning to develop plastic lenses of high optical 
quality and lighter weight than glass lenses, these lenses are 
60 Dot prepared for use at exposed portions of the illumination 
assembly because they are more easfly scratched, scuffed, ox 
otherwise damaged during cleaning. 

'Th e weight of the innmfnwfion assembly can also create 
greater problems than discomfort. It can make a substantial 
63 difference in its opoability and safety of use, since a heavy 
iUmmiiation assembly can .cause headgear to shift or even 
fan off" the head. For example, if the prior ait iflumination 




asscmbUcs were attached to lenses. 1oud« or 
bmocuJars used in aasorirt.v,^ -wtl. ™P"- * telescopic 

(Orascopdc RcsearS^^S. J?^"^''= binoculars 
medical procedure x^tteTifl^^ 

eyeglasses oflf of the usc?,^Sl^e t^s^'?* W 
w«rd. Obviously, the user ^^^5!^ *^ 

or Within a«op««i„^/2f,^^^ 

Seventh, the illumination assanWvX^wu!^^^ 
PossiUe to inoeasHS^ rfSlSSf^ « small as 
eace with the usa-'s bin^^ 

ttepricr art iUuminatioS^lS^K^^ 
ward size, either due i» "w*^- 
illumination sour«s ^Sly^.hS^S^M*'^ " 
*e requirement, of X L^'lv'^ 

^PccuOiy true of the 2fmrL,fiZrJ^. «scmbly. This ts 

nadon assemblies interf« wiTtoeTer^^' 

wben mourned «««ally between L uTc^-J^"^ " 

The prior art illumination asseinhi;«.c .~ i J.— 
use when mounted^«ianv '*™'=^' 
in general, due Tth^^^" f »>"«^"r 

ligiit guide cords. These ^ electrical cr 

tioninrofilS^rLSlirdS'iSir"'^^'- " 
cards, and tfaey c«, also intofc^S tt^^^* 
or peripheral vision. Huckand h«^a^ ''""^ 
fortable to we«-when draSovffSS^r^.'""""- 
•nd ftey coatiibme toT^^ tZ^^"'^'*'^ 
leashed- to the poti " » " 

^urc. While the 5^ artEu^I ^ 

fte advantages of a smS^he^ T"" 

forced to seme for leSSdSSn. " ^"^'^ 

In summary, the prior art does not indnde«,ni.. • • 
«scmbly which pnMd« . K^eSy^ iJSTf 45 
v«nable spot siic while «t the satn^ " 
versatile illumin«ion wSTis^^i^J,'*;?! * 

weight enough .hat it ^HtSSto vSLlli'^ 

associated with the eycglaaei. headbands, shST 
SUMMASY OFTHE INVEOTlOW 

The illumination assembly of the ww^-u^ t^, .• " 

comes the dis«dvaimg«7£ n^S^h^^"." 
mumination ^^ssc^ca^r^uS 2KSf ^ 
output end and an input end, the iipJ^^,^^.'^ 
connection to a remote ilbmdjj^somv^^^f^tj,^ «, 

s.iit'S^f me " 

output end of the light Kuide mMrfmi* T«;rt*; T^r^ . 
-d being alignedKS^^^^'4^^ 
^e opacaj elana.t witfun the housing, .h^ opSS^'e! 
ment being mounted within the illumination op^ Zid « 
maj^nt means fc removably attadiing J^^X 
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houaag ^vu.g a light guide opening and an m^on 

10 oCninf rt, mounted in the illumination 

• f«« adjacent t^e 

" '^^^S generally pUnar fa« wd 

non overoomss the disadvantages of the nriar „n h« ^ 

» housing baTSne *^ '"'^ 

muiSxiie^iuZL^r^ ' "eh' K"*'*' 

arnh«,> 7~~°° «^«ung. the poanvc lens inchidiae an 

25 atiach^,o 4e"otS"«^T^"" '^^^'"y 
housing base to hwdgfar '^^^'^'^ 

soS °° '^T'^''' - '^'^^^ iUumination 

SjiTSv^"^'' ^^^on to the illuZSon 

45 opticaJ elancnts. "'^^''y ^cU in place of multiple 

wh^^ ^ stride, or apjToximately 1.6 SSs 

Miiy reduced when compared to the iUumination assembUes 

that areTrmrfn:^ reflective means 

Si^ftl^Z?^ illumination source is lo«^ 

withm die iUuminanon assembly, and because a light guSe 
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having a snuU diimeta- is used. The weight of the flJimi- 
naaon assembly wiitout the anachxnent 

Due to its low wdght. the iUuminatioi, assembly is ideal S 
for use with headgear such as face shields, headbids. and 
cyeglwses and assodated devices such as lenses, loupes. 
«nd binoculars, since it will not cause the headgear « 
A^^'^V^^'-. ^ » from the S heal 
AddiQonaUy. the iUumination assembly is small enough i « 

user s binocular vision when mounted coaxiaUy; it is viitu- 
aUy ""Visible to the user when mounted betw.in the eyes. 
^fX T " """Sh that it is unseen And viitmiy 
unfc by the user, and us weight and stiffness will not cause " 
Ae mumination assembly to inadvertently readjust or iep<^ 
sition against the user's wishes. Despite the sjJil size oftte 
light guide. Its use does not d««ase die iUumination of the 
Illumination assembly due to the high efficiency of Se 
remainder of the assembly. » 

Fiffttcr advantages, features, and objects of the invention 
wUl be apparent from the foUowing detailed description of 
the invennon in conjunction with the associated drawings. 

BRIEF DESCRimON OF THE DRAWINGS 25 
FIG. 1 is a pcTipective view of the illumination assembly 
of the present invcmion shown mounted on a pair of 
telescopic binoculars affixed to a pair of eyeglasses 

FIG 2 is anctplodcd perspective view of the illumination 
assembly of FIG. 1. -iiimauoo ^ 

FIG 3 is an exploded perspective view of the iUumination 
assembly of FIG. 1 situated in an altmiai^ position. 

FIG. 4 is a top plan view of the iUumination assembly 
shown without the auacfamcnt means. ^auny 

FIG. 5 is a side elevated view of the iUumination asscm- 
bly shown without die anacfamcnt means. 

HG. 6 is a rear elevated view of the iUumination assembly 
shown without the attachment means. 

HG. 7 is a side elevated view of the housing <rf die « 
muminanon assembly. s 

FIG. 8 is a side cross-seaional view of the housing of the 
lUuminaoon assembly taken along line »— 8 of FIG. 3 

FIG. 9 is a side elevawd view of the housing base of the , 
iUuimnation assembly. 

FIG. 10 is a top plan view of the housing base of die 
lUummaoon assonbly. 

FIG. 11 is a side ooss-settional view of the housing base 
of the muminaiicn assembly taken along lines U— U of so 
rIG. 10, 

na n is a side clcrnxai view of the preferred atuduncnt 
means of the iliiiminadoa assembly. 

HG. p is a top plan view of the prcfared attaduncm 
mrans or the illuzninatioQ assembly. 35 

FIG, 14 is a rear eicvaicd view of the prcfaied attaduncnt 
means of the illumination assembly. 

FIG, 15 is a front dcvated view of the retainer ring of the 
illumination assembly. 

FIG. 16 is a side cross-sectional view of the retainer ring ^ 

of the iUumination assembly taken along line 16 16 <5 

FIG. 15. © *w ui 

HG. nisapcrspcctivcvicwofthepinofthe iUumination 
assembly. 

FIG. IS is A perspective view of an alternative attachment 
means~for the illumination assembly. 
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DETAILED DESOUFnON OF THE 
INVENTION 
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In the towings. whcrdn itie same or similar feanires aic 
s rf throughout with the same rcf«nce niunoaL the 

£iT5S^,«^™bIy.<rf ^ pr««>t invei«ion is shown <u 
^ in riiji. l-3.Theilluminaiion assembly 20 has five main 
coniponenti: a bousing 22 whicii contains an optical element 
* iith^^l ^ " ""S^"* to the housing 22 and whcrdii 
» LSL?!^ a eaters, and a clip 30 which provides 
^»^nifim means for icmovahly aaacMng the housing base 
2<to me ns«-s head or headgeat TVoughouf this 
nKt?""- "fawwe is made to attadmient of the 

"*f « eyeglasses and goggles, face 

^ and masb. and headbands and hclmeL^ weU^ 
^tojmplements. It i, finther understood to indude 
^'An^nt to ««ssory implements such as lenses, loupes. 
» Sl^,^'°~°'»^™*««f<«°»"«ionedimpIemSs 

hoSS'ltV^ panicnlariy FIGS. 7-8. best illustraic the 

jj and a forward ftustoconical potion 34. Tlie forward frus- 
S 34 inchidesTinterior suxfaS:Tj.5^^ 
a nm 38 which defines an illuminarion openinR 39^ 

" l^S, i®*^ "^fi' relation, by staking or 
-dWes or by other affixment means known L T^e 

^ additionally includes in 
«mor aitachment bevel 4« whereupon filters may be 

33 attacfamem. such as threaded attachment, may be usedbv 
configuring the e:rteticr «tachmeat bevel ^.^c^^y 

r^LTlr^!^'^ P"^"" ^2 »«o««"8 22 has a 

^ a™ *.°™«»>f«nti*l engagement slot SO located 
5r^.^^'*1!-f"**P" on its intericr surface 

« o^S, ^" »^ ^ e"Oy bole 

56 on the extoior suiface 58 of the rear cylindriaiSrton 

IT^^S; ^"'•"'"^B the dtiU so it exits throuS 
45 «ncxu hole 60 hack to the extoior surface 58 

20^£''™1!S[1?J|'°'*^^ iUumination assembly 
20, the maammn diameter of the forward ftustoconiai 
g«ron « t, aronutcly a78 inches and the diameta- of 
, SL^1^^^P^°"^^"'9^''^lyO-47 indies. 
2f„^ ?T^ " espedally helpful in .Voiding int«r- 

^-^^ "^^ '>°«^8 22 has an 

overall length of appraraiatdy 1.26 inches. The housinc 22 

though other plastic mctaL or c«mic 
substances could be used. 

T^e optical ekmeni 24. which is shown best in FIGS 4 

S^^^ 'J^* « coUects muminaS 

fern wahm the housing 22 and projecu it to an area in front 
tL^^^, ^ ' pI«o<onvcx lens could be us<S 
l^Jtl^'^ ^- ^««^ (Le.. better s^ 

sue and intensity with a smaHer and lighter lens) have bSn 
found to ocair «ath the use of an asphaical lens having I 
^^^'^ 42 and an opposing planar surface 44. IT,' 
preferred optral element 24 is the No. 17.1025 aspheric 
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Co'^Tr \T ^^'y" OP"« Company of 

Cowna, CaUf- whidi has an 18 nun dUmetiTcentff 

iS'o?B"27?^'^ '"^ ^0-^ an. is 
The optical element 24 is mounted within the iotetior " 

surface 36 of the forward fruitoconiad portioa 34 offte 
houang 22. and with the phu« surfece -ffSSgt^J^ 

« muminatiw assembUes h«e the disadv^ 

other on the face of die lens or in the comas whae t^l^ 
«Jou.ed to d,e bousing. He m-ttcr^SISr*. S «5 
firmly adhere to die lens surface, especially ia^ Wam} 
nation assemblies whadn the le^^SSS w^SbSTS 
hcaang from die iUuminadoo TTie iStS^d 

be«^ cnremely difficult to ch»n off widnS^^" 
M^scnibbing sometimes causes s<T«ctes in dJi^^'j ^ 

K « wuiace 44 does not provide a concave leas surface 
^m maocr «n adh«, nor does it provide th^ 

Z^7^ "L*^ ^ *"^«= housings 

niat a convex lens surface provides. «iig ^ ^ 

The housing base 26 is illustrated in detail in FKS 9-lL 
TJe housuig base 26 has two main portions, a ^g^^n 
6Z and a dip portion M. widi a light guide di«S^66 

a head 68^ neck 70. ind a body 72. and is adapted to » 

2t As bca shown by HQ. U. tbc light guide .Aanndfil 

hght pude 28 enters, and tapered and tfneaded portions 74 
jmd 76 near die he«l 68 adapted to reS^lS^JJ 
SST™ « PHde 28. nie body 72 comai,^; 
^ groove 78. die purpose of whidi wffl be expUinei 

The dip portion 64 of die housing base 26 i« adapted to 
be fastened to attadunent means so diat die honaiwhw ^ 
22 may be aflBxed to Ic^s 
headgear. Thus, die dip portion 64 is substantially flaS 
Md mdude, a pu. aperture 80. and is therefore id^y suS 
for insertion wahm and attadunent to a devis. as VriUbe 
discussed bdow. «* wm be 

In tte prefOTBd embodiment of die ilhuninatioB asseinbly 
20 the houang base 26 has an overall lengti, ap«oJ 

A*^^!:^*'*^p«^°'>«°^SS- 
^y 0^ llSSvJ^ baselTirS^f « 
"VALOX- or -NORM,-, though odier plastic, metaL or 
ceramic substances ooold be used. — «» 

nie light gnUe 28 hu an input end (noe Aown) for 
comwctionto .remote light «»rcc «d ako «. 
81 wh,^ bears a tteaded end termimuor known^ art. 35 
tg., a 6-32 screw dnead end teiminatot The Hrfit guide 28 
tnay be any type of light guide known to die«l sudi as 
ang^ «• todled plastic or gtas, fiberoptie cabte S 
hquul-fiUed hgbt guides. The prefened^^,e« ^ifa" 

to«^c «bles widi a i«al optical transmissi« diai«« 
of 2 mm and a numencal aperture greater tiian or equal to 
0.3. Exen^lary fibcropnc cable is manufactured by Dolan- 
^nner Industries. Ina of . Lawrence, Mass.. and also by 

?^*^?.!/?!?"- ^ V""ey' CalifL Exemplary 65 

hquid-fillcd hgfat guides are made by Elearo-Ute Omrf ' 

Danbury. Conn, and Orid Corp. of Stnufonl. CW Rcgad- 
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less of how maay fibers sue chosen for the fiberoptic bundle 
or what the cipticai ixaiumission dkimeter of the light guide 
2S is to be. g2£ ^ of multiple fibers is reoommended 
because it se&ioes she potential for farea&age of the light 
§ guide m eosxxpss&A to the prior an single-fibe? illumina- 
tion ossemhUges, A 2 mm or smalls light guide is prefox^ 
because lax^iighx guides are heavy, dumsy* and difficult to 
nffi^ to c@tasa hei^dgess' (e^^ to gkisses) and to drape about 
^e U3@*s hen^. aad ftmhg tend to be so heavy and sdS 
j@ Shst they sstsfse t7i^ fiae podtioning of the illuminatioa 
. assembly ^ (qt emse ^ flhnmantj oa assembly ^ to 
jlnadv@teatfy si^o^cs dudng mo* 

— ga HGS. 4Ug Q^tfeffliit <fee nfflrx^mPH^ ^f^f?^?. Agnifr? from the 
&03asiag ^ ^cal silent ho^Qsing bsse ^« and 11^ 
guided, ^si^ addMos^ essa^&eaiz tse si^ommended fcs* 
Sndusion ^ishm Ms ^cMo^ of she fflmaination assembly 
"Slie fim oosa^«^e^ is a Eetains* ring 82. "Hte mains 
smg 82 is a &ussoooai£al dng having a front dm 84. a rear 
^ sxm 8^. and aa intsicr susfece ^ retains- dng 82 
ilnciudes a % QOposnuSngTEHlially iawoni &om the intsxo; 
SBxface ^ £2 ^ feoat dm 86. Tts mains' ring 82 is 
gsefsably made of afiexible resilient mnfpwn^ which can be 
slightly deftsmed without breaMug, and whicSi will gens- 
2s aOy tendtorev@stoits<aiginalsh^aftsdefcmiation.In 
fihe ptefened embodiment of the invention, the mains ring 
S2 is made cat of '^VALOX" or *WORYL^ The second 
ecmqranent is a pin ^ which is a small rod-Iils membs 
which is isefsably made of metaL sudi as stainless n^L 
^ *7hethinl component is an 0-dng9S made <^ silicone nibbs 
<ss a similar fi^ibie high-fd<3ion substance* and which is 
ada^saed to fit witSun the &S€t 70 the housing base M, 

To asssnble &e poztic^ of the fflutnination assembly 2® 
2Iiustrsted in FSSS. {he cpdcal element 2C is inssted 
S3 within the intsis7bevd'6@ and affiled therein by staldng the 
dm ^ (as ^owQ in HGS. 41 and S by means of heat 
Qitrascund, or clhs means. Altsnativeiy* the q>tical de- 
ment M may singly be glued into the interior bevel 40 my 
esse of adhesives £siowa to the art. The light guide 23 is 
<o inssted within eS&e Oght guide channel 66 of the housing 
(base 26. aiul its std tsminatcr is attached to the head ^ of 
&he housing boss M within the light guide chaiuel 66. As 
iaoted eariis aad as shows in HGS. and ^-il, the 
^jsred portica 741 and tteeaded frartion 76 of the light guide 
05 chanad 66 £se adapted to receive a threaded end tsminatoa: 
*E1ie O^ing io sU^p&A ovs the phig pc^on 62 of the 
loosing base 26 ontil it rests within the neck 7®. Ilie mains 
dog 82 is alipp^ ovs the plug pcitioa 62 of the housing 
&ase 26 with ^ sct- dm 86 first Th& housing 22 is then 
S» sSippsd ovs the plug ptation 62 of the housing base 26 so 
the phig pGitii^ 62 rests within &e rear Qrlindrical 
jptstion S2 o^ ^ fimoadng ^ The heiical' gmove 78 in the 
^ixg gKntio@ ^ of th@ Soaring l^e 26 is aligned wi& the pin 
al<^ S2 on ths s^sicr ssssf ase ^ cf the resr qriinf^ical 
S3 ^nzdon 32.1^^13^ is inssted within ^eea^ hole S6 to 
engage boiSr fifes pia ate S2 and helical ^oove 7a When the 
pis S@ is fisUy isQsted within the pin oloi ^ i& extends &Gm 
fiSte eatty hole ^ to ^ esit hole 6® withcst p^truding &cm 
&e esssiGi sisfooe ^ of &e ress- ^lint^idi portion 32» The 
eo renins ring 82 is then slid forward on the rear cylindrical • 
portion 32 of &s hcusing 22 until &e lip ^ engages the 
engagssK^ slo^ When this is dox^ the intsio? girfor*^ 
^ of &e retains dng 82 holds the pin ^ within the fan slot 
S2 and prevents it from falling out of the entry as exit holes 
^ §6 'and 6Q. , 
/ When the hoasing 22, housing base 26« renins ring 82 
and pin 92 £^ assembled- in the arrangement 4^ ^mb^ 





above and as shown in FTO<J ii_ic m.. •. • 
rotationally tidcscopedinrH«i . • *«,'*«'*»8 22 may be 
to the action ofS^^l^u" '1*' base 26 due 

alten the distance be^ "if *f '^'foopic adjusonent 

«mninalendofU,eSSdS8*^a;S.''T°*^"'**' '■ 
adjusonent of the s^^S:.^^J^^'^^'' 
tional means for oreveL^ *^ provides fiic- 

the hoSj 2?^^, S^^Jl*'"'^ •*'«"P'«^ ""-tion of 
the housing a. ^^"^ ^« e»tei««g 

do^^:2r; srts h'^ri^^-^* "^-^ " 

dipponion «of thehSTbS26^f^T^ 
Oluminadon assembly 20 

slot m^^^y^Z'^'^'^^j^'^^clcyis 

portion sTLSu'^s V fec^k/X^*" ^ 
whidi are spaced to aa^™^L'?^ * »•« 

thcrebetweent^tSnlSTZtJ^rr T '^J^^ 
30. eadi of the legri^LdTiS^- * ^ *% 

ofrespectivepS^iJu min^uf'"'^*'y**^°*='"'*«» " 
wiU be desaibed below T^e^l * P«P«e of which 
metal, plasdror c^^J''=^P^'^y«^="<fc<tf stiitable 

in two degrees of fr^^^T t?^ ^ ™<»ve 

downward'IS^t 'tt.fSj'^:^^ "Pward «.d 

fonvanlandbadcwardSnSSJ jJ' "l^i: T 

tug 22 about the plug pition*!^^! *® 40 

Frr«! 1 » 1. of Rehousing base 26. ^ 

rVjS. 1-3 illustrate the iko «f .u- ■• 
illumination asseST^ to . b^.S?, .3« mount the 
glass system 300 taj^ 2 d.^T^'hSl^":? 
whid, is now p„.vided. THe toSli ^2^5°" f 

(Ot««,pdcRe««,i^^Siwfr^^ 

tion set fort, hodn Win bcm^^i^^'*^ 

bmocular tdescbpe. though it nTd^SofS^S.^^ " 
nation assembly 20 i« n^Uw^^ ««»«wa mar ttjc lUutm- 

telcsccpe^n^a^'^^^"?? 

WnocSffteiescone^i?!^ ^.5^"' K""^ '"'e 
•«iii*.Tii«r laescope 304 is attached to the eveelaMM i™ 
use of a pivot member 306 Th. Js^L 

with the peg a^oai^t^^ '''^ ^«*8* 308 <o 

monnnaoon assembly 20 may be in^so^r^^^l 

SSeSLd^^T"*"" acyustmenrSiS, So 

^- * """"""S 22 rests between die loupes 314 to 65 
ST^^T illumination. ftSty dS 

area on die fiist leg 104 immediately «ljacent th^"^ 



•1® ■ ■ . 

means. An esanHde of ^^S^^JT^^ ""^ magnetic 
a«t«diinent ^Zfe mJZ^f^''^ embodiment of «J,e 

and u handle ^ ^ a S^S^ifl^T^^S j^'' 2<N1 

second m^a^2^^^„^P '^ri<Sge 22®. TTie 

aperture 2^ ^^eia afeS^^S^*"^*^ «P^v« 
clippcition<£4toaec^SS.^^*°^*^ 

31©may rea ^^^^^^^ case the nose bddge 
ridges ^^I^^j£^_g8« 218 and ae .Sr 

4S instead, sncii to tSie anas S^rflVw ^fS^*^ ^ 

may be rapidly xesB^^^rJ?^5^'**^^*°^* a^^ans 
housing S^S^ ^ *^ P°^«» «<1 of the 

as dilfeentt^^XS^ ^ 

DoIan-J^naSsS^ ^"^^"^ manufectmed by 
are the -rmraj^^frf-.^S^^**^^ "slit sources 

Tl»e light «««e p^e^ , -to^^^J?^^^ 



• ■ ai • 

QS^cSied to «Sie l£g&s cg3s^ so fiS&m if gS^ lighg ^side ^ is 

gives a suddea ^ Ssssaai waK seJease ^ iigfa^ 

^ fothe- thna coadag & eo biea^ 'Hie seassse Mg^ soa^ 

also psef embly &&s ^is^aseg as a sSteoss^g q? amsk? s 

(device for seie^sveSy adjis^g «^ illimsia^ 

Jip^"mi7P bulb life, 110 asS ^0 voU c^tsssics €^»afialifiy« 

oad a quies cotdiog foa MSi^giaiss^ 

Because 8fes iighx scjhis is ic££S^ s^jsi^ feoa ^ . 
f^lMimy^ R t ioQ asgesably gQ nad Bhe mmiMiBtnitpn t^ p> gj^gj so 
delight guide ^.segliggblej^ is ^QS2^^^ ' 

should esaossois aa uadsss&A {mmm of ia&ised cr Hte> 

vsol^ sadia^ios to iHm^sdios ossssiMy 30, ^ ©os? 



is belpM wbse ligbs-^s@S @t^@Ms £s@ bssag ^?G3fs^ ^i^ 
£^ &e pssiss& d ^<a^e^ as ^ li^-^^^sd ecis^xo&> 

muMia&YidiioeaS]ts'G?^d!miesaisiin'^?ig^^s^^ ^ 
light sousoe so fiSia& oaly ^ fSesi^ sad£^so@ 6cs^a@2s «^ 
illumxnssioa.eas^ she lig&s (pdde ^ IMo is fes^iM * 
plastic fibes(s) is used ia ^ light guide ^ das plastie fibs' 
caa geasslly wiihssasd less heas. 

Hie prefs:^ esnbodimeat of the iHumiaatioa assemhfy ^ 
2®asdescsibedabovehasaspot 19d laches iad^uaets'^th 
aa iateasi^ of ^g^gssoKjim^By 30XX^ Issu aad the housiag 2S 
stay be telescoped to jamfide a spo2 of 2^ iac^diasK^s* 
aad appxoxixBSisfy hsL Bosh of ^ese seacgags ase 

<rfjtaiaed &e o^jiifial -^eneat 36 is tecoted aj^aosd- ^ 

mstdy 12 laches &vm ^ illusaiaat^ <^6^ Siacs ^ 
inuzoioadoa assesably S© is a^uaOy looted b^j^ecsa 3^ 
laches Sxom the us&*s ^es ^ea & is £]^ei£l So telem^ 
tasoculsrs ^ as sho^ ia HGS. ^ asoaily 
achieves a spo: size of laches isdSssseS^^ea the ^ 

us^'s hesd is positic^ed ^^^j^nasdsaosefiy 1LS»16 iaehes &om 
&e p£ttieat cr wcrispe^ IMs spos sase is ^9€l-8«sitsd fcr 
ggedjicy\l use aad id^ for deotSs^, aa is p^s^dd^ MS 
illuBUB2tioa of aa G:m!i e^vi^. These is aegligSbSe ssatss^ 
light <s s&ay ligfist cisside of &e illussiaated spci, aed the ^ 
iUuiniaatioa vnihm the sptsZ is oaSy dightfy osg2sr«^^ited 
^Tith mmim^ll bhsdog gZ ^ ^cx @dg^ ISte £^ is cm^ 
Bsatically dke^ed to ^rhee^ ^ tsss* is looMago so &e 
Qse- does ac^ aeed to a^^ aa ov@h^ ligSs ^^sMSs 
raiag. . ^ 

Due to its ssssaH s^ ^ SksssS3£SSou ass^^Sy 3@ do@ 
ai^ s^ilse c? ia^j@@ ^ mi^Q ^oieh^ ^ea ^ 
bioosilar Mss&s^ SC@ S^s^ed ^ Meso^ 
pam 2^ iato D ^S3^(^ poalM tfi> ^ ^iose&sad. 
Siace^illltoBif5>^^^ ' 
^ssus 33=40 gifljjoQS] to ttoiirg iWlwgrffstn^icm /ytnssah^ gi 
^ asisfss, ^ (22sr to aa pa^toa g3^C2S5 saaMe e® 
aod» the ^ses^m ^ ^ SMmaa^o^ ors^Si^ ^ oa ^ 
Gs@'s heed oa aessass of &s 

; tlO ff55tnR.8iag Mgh^ ^7^^ <S2S^ nhsBS^ 



jHumifaffltoB ppp^^t^ ^ g]a egaly fee g^g?vg^ md 
Niched to >^^sea£ of I^^idg^ ^ ^ @8sr & 
^steble tsr^ gol ^ essas^ie. if ^ ^iif^s} eo 
a ^aaspsse^s^^ ^dd c? sa&Sy go^es c^a g2 
^egiasses« musas^^a (^sess^jSy 20 caa bs d^adzed 
&Qm ^ ^egla^ps asd tesKoust^. <r3 Sse shield c? 
^^ety goggles; ^ 

B is uadsstood the iHtottipytitifoa ass^^-^ is acX 
limxted to the pss^^^ assaagemeat of r^dArr ooa- 



